Arthroscopy after Total Hip Replacement Surgery by Cuéllar Ricardo et al.
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1. Introduction 
Hip arthroscopy has been available for some years. Although arthroscopy has not been as 
widely adopted in the hip joint as compared to its use in other joints, it is currently in a 
phase of rapid development.  
This is  mainly due to the description of femoroacetabular impingement syndrome, where 
hip arthroscopy has proven to be a precious diagnostic and therapeutic tool. The 
development and improvement of the technique together with the instrumentation has 
allowed broadening its indications. 
The hip joint, is more difficult to access than other joints such as the knee and shoulder. This 
is due to its tight congruency, the degree of coverage of the ball and socket articular surfaces 
– the acetabulum extends beyond the equator of the femoral head - the  powerful 
surrounding muscles and the proximity of important vessels and nerves.  
These anatomical features restrict the manoeuvrability of the arthroscopic instruments 
making hip arthroscopy a more demanding technique. 
With the techniques for the knee and shoulder joints already well established, we have 
witnessed the development of arthroscopy for the diagnosis and treatment of hip disorders 
over the last decade (Johnston et al., 2008; Kelly et al., 2003; Larson et al., 2009; Lubowitz & 
Poehling, 2006). Arthroscopic techniques have improved, increasing the surgical indications 
and achieving better outcomes (Byrd, 2006; Byrd & Jones, 2009; Larson & Giveans, 2009; 
Philippon, 2007a, 2007b). This procedure is performed in children and in adults for both 
diagnostic and therapeutic purposes, (Kocher et al., 2005; McCarthy & Lee, 2006; Parisien, 
1988; Philippon et al., 2007b; Roy et al., 2009; Sampson, 2006), the most commonly treated 
disorder being femoroacetabular impingement syndrome (Philippon et al., 2007b). 
The first publication concerning visualization of the hip joint was by Burman in 1931, who 
reported his experience in 20 hips using a 4-mm arthroscope and the use of water to achieve 
joint distension (Burman, 1931). He described the anterior peritrochanteric portal, 
concluding that this was the best option for visualizing the hip joint. He concluded that the 
hip joint was not suitable for arthroscopy due to the inability to access and visualize what 
nowadays is known as  the central compartment. Although there were some other reports in 
the intervening years, it is considered that Gross, in 1977, was the first person to describe the 
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clinical application of this approach and its therapeutic effect in hip diseases in children 
(Legg-Calvé-Perthes disease, congenital dislocation and epiphysiolysis). He used a 2.2-mm 
arthroscope and manual distraction. The use of traction was first described by Eriksson who 
employed forces of between 300 to 400 Newtons to distract the hip (Eriksson et al., 1986). 
The first description of the use of traction in the supine position was made by Byrd 8Byrd, 
1994); while Glick was the first to report the use of the lateral decubitus position (Glick et al., 
1987). Monllau published results of a study demonstrating that hip arthroscopy required 
instruments with a minimum length of 16 cm (Monllau et al., 2003). 
It is well known that following total hip replacement THR, pain disappears in 
approximately 95-98% of the cases, usually between 3 to 6 months up to a year after surgery. 
However, between 1 and 2% of patients refer persistence of pain. Although prosthesis 
components loosening is responsible for these complications in more than 90% of the cases, 
there are other potential causes of pain such as heterotopic ossification, muscle and tendon 
pain around the prosthesis, impingement and radiating back pain. In 1% of the cases the 
cause of pain remains unknown (Witvoët, 2001). 
There is a clear similarity between the aforementioned sources of ongoing pain after hip 
replacement and those reported in relation to persistence of pain after knee replacement. Since 
1989, several authors have reported the use of arthroscopy as a diagnostic and therapeutic tool 
in painful complications of knee implants, Wasilewski being the earliest (Bocell et al., 1991; 
Johnson et al., 1990; Lawrence & Kan, 1992; Lucas et al., 1999; Markel et al., 1996; Scranton, 
2001; Tzagarakis et al., 2001; Wasilewski & Frankl, 1989a, 1989b). The use of arthroscopy in 
selected patients with hip implants represents a step forward in diagnosis and possible 
treatment of painful, apparently well implanted prostheses (Cuéllar et al., 2009; McCarthy et 
al., 2009; Bajwa & Villar, 2011). In our hospital environment we have established an 
arthroscopic protocol for hip implant monitoring, similar to the approach we use in knee 
replacement patients and indicate arthroscopic surgery in cases in which, despite the 
prosthesis being apparently well implanted, patients continue to experience pain (Cuéllar et 
al., 2009). 
2. Differential diagnosis 
The differential diagnosis of pain following THR is wide and includes intrinsic and extrinsic 
causes to the implant. Septic or aseptic loosening is the cause of intrinsic complications in 
more than 90% of cases, but there are other potential causes such as stress fractures, 
mechanical failure or elasticity of the implant itself, subluxation or impingement (Bozic & 
Rubash, 2004; Smith & Rorabeck, 1999). Additionally there are other extrinsic causes of pain 
including lumbar radicular pain, neurogenic or vascular claudication (Beck, 2009), 
heterotopic ossification, trochanteritis or trochanteric non-union (Brown & Callaghan, 2008), 
peripheral nerve lesions (Malik et al., 2007), tendon and muscle pain around the implant 
(adductor and iliopsoas tendinitis, arthrofibrosis) (Hyman et al., 1999), femoral or inguinal 
hernia, and, more rarely, concomitant malignant conditions (Merkel et al., 1985). Finally, in 
around 1% of cases the source of the pain is never found.  
The protocol that we routinely use for differential diagnosis includes a detailed medical 
history and a thorough clinical examination, laboratory tests (FBC, ESR, and CRP), 
Radiology investigations (X-rays, CT scan, and scintigraphy) and diagnostic nerve blocks.  
Of all the possible causes of pain (Bozic & Rubash, 2004; Smith & Rorabeck, 1999; Witvoët, 
2001), we highlight those which we can be addressed using arthroscopy (Table 1): loosening 
(diagnostic value), tendon pain (iliopsoas, piriformis and plica syndromes or arthrofibrosis) 
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(Bajwa & Villar, 2011; Beck, 2009; Smith & Rorabeck, 1999), trochanteritis, subluxation and 
femoroacetabular impingement syndrome (Bajwa & Villar, 2011; Beck, 2009; Bozic & 
Rubash, 2004; Brown & Callaghan, 2008; Malik et al., 2007; Smith & Rorabeck, 1999), acute 
and sub-acute infection (Hyman et al., 1999; McCarthy et al., 2009), and pain of unknown 
origin (Bozic & Rubash, 2004; Witvoët, 2001). 
 
1. Pain associated with the site of surgical approach 
Neuralgia 
Calcification 
Trochanteritis 
2. Pain due to the prosthesis itself 
Septic or aseptic loosening 
“Tip effect” 
3. Tendon and muscle pain  
Piriformis syndrome 
Psoas syndrome 
Arthrofibrosis / plica 
4. Neuropathic pain Algodystrophy 
5. Referred pain Lumbar, vascular… 
6. Femoroacetabular impingement Cam, pincer 
7. Acute infection in total hip prosthesis Acute arthritis  
8. Pain of unknown origin Differential diagnosis 
Table 1. Causes of pain following total Hip Replacement and indications for arthroscopic 
surgery. In blue font: Indications for diagnostic hip arthroscopy; in red font: Indications for 
diagnostic and therapeutic hip; and in black: those conditions which cannot be addressed 
using arthroscopic surgery  
2.1 Prosthesis loosening 
A battery of complementary tests is available for its diagnosis. These include blood tests 
(CRP and ESR), X-rays and particularly scintigraphy.  
The combination of scintigraphy tests with Ga67, Tc99, and In111- labelled leukocytes has high 
sensitivity and specificity for the diagnosis of implant loosening and for distinguishing 
between septic and aseptic inflammation (Merkel et al., 1985, 1986; Rushton et al., 1982). 
We routinely perform arthocentesis and take samples of synovial tissue from three or four 
areas around the prosthetic joint, as a first stage at the beginning of the surgical procedure. 
Samples were sent to the Pathology Unit. None of the patients receive antibiotic therapy for 
at least 5 days prior to the intervention and prophylaxis is not initiated until after the 
samples were taken. The assessment of signs of loosening is completed by applying force 
with a blunt-ended instrument to all the prosthetic components in turn and carrying out 
movements causing leverage under arthroscopy and fluoroscopic control (Fig-1). 
2.2 Tendon pain (iliopsoas tendonitis) 
Tendon inflammation around the implant is one of the typical causes of pain after THR. 
Amongst these, iliopsoas tendonitis secondary to hip replacement has a prevalence of up to 
4.3% according to several authors (Ala Eddine et al., 2001; Bricteaux et al., 2000; Dora et al., 
2007). Various factors can be responsible for iliopsoas inflammation, but particular attention 
should be drawn to changes in the course of the tendon due to the resection of the femoral 
head in hip replacement surgery. This modifies the course of the tendon bringing it closer to 
the medial edge of the prosthetic acetabulum and femoral neck, increasing the probability of 
impingement (O’Sullivan et al., 2007). 
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Fig. 1. Assessment of prosthetic component loosening under A) direct visualisation and B) 
fluoroscopic control. 
A main cause of pain is related to the acetabular component being in the wrong position 
(retroversion and lateralisation) or being too large. Non-cemented hip prostheses tend to 
have a larger diameter than cemented polyethylene implants, and thus, are more often 
associated with tendonitis due to iliopsoas impingement (Ala Eddine et al., 2001; Bajwa & 
Villar, 2011; Bricteaux et al., 2000; Dora et al., 2007; O’Sullivan et al., 2007). Tendonitis may 
be also caused by extrusion of the cement or by the screw used being too large in relation to 
the course of the iliopsoas tendon (Jasani et al., 2002; O’Sullivan et al., 2007).  
There are other causes which are less common and more difficult to demonstrate such as: 
impingement on the femoral neck due to the presence of residual anteromedial osteophytes; 
the shape of certain types of prostheses, which increases the risk of impingement in the 
transition area between the femoral head and the femoral neck; and increased femoral offset 
(O’Sullivan et al., 2007). 
In a small percentage of cases it is not possible to identify the precise cause of the tendonitis. 
This may be due to anatomical factors as pointed out by Noble, whose study showed that 
the proximal femur is flatter in women than in men, a subtle difference that might favour 
impingement. This theory is supported by the sex ratio of 3:1 (Noble et al., 1995). 
Tendonitis should be suspected in the presence of referred pain in the groin during activities 
requiring active flexion of the hip, especially climbing stairs and getting in and out of cars. 
In the physical examination, pain will be reproduced on performing movements that stretch 
the iliopsoas (hyperextension, external rotation) or resisted flexion, as well as internal 
rotation. 
With regards to treatment options, the conservative approach is always considered first, 
injecting corticosteroids around the tendon under ultrasound guidance (Adler et al., 2005; 
Ala Eddine et al., 2001; Bricteaux et al., 2000; Dora et al., 2007; O’Sullivan et al., 2007; Wank 
et al., 2004). However, the degree of clinical improvement varies greatly and this procedure 
is often unsuccessful (Adler et al., 2005; Ala Eddine et al., 2001; Bricteaux et al., 2000; Cuéllar 
et al., 2009; Jasani et al., 2002; McCarthy et al., 2009; O’Sullivan et al., 2007). Other 
therapeutic options include iliopsoas tenotomy by conventional surgical techniques 
A B
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techniques (Bricteaux et al., 2000; Della Valle et al., 2001; Heaton & Dorr, 2002; Taher & 
Power, 2003) and, more recently, using arthroscopic techniques (Cuéllar et al., 2009; 
McCarthy et al., 2009). Iliopsoas tendon lengthening has also been proposed (Trousdale et 
al., 1995). In some cases, the acetabular component needs to be revised. 
2.3 Trochanteritis - Gluteal muscle tears 
A frequent cause of pain following hip replacement surgery, commonly associated with 
Trendelenburg gait pattern. This is more common when a transgluteal approach has been 
used (Horwitz et al., 1993; Masonis & Bourne, 2002; Nolan et al., 1975; Obrant et al., 1989; 
Svensson et al., 1990). The pathological findings are very similar to those found in rotator 
cuff tendons in the shoulder, as has been previously described (Bunker et al., 1997; Kagan, 
1999). These include bursitis, tendonitis and other tendon injuries, as well as muscle 
atrophy.  
The diagnosis of these conditions can be reached using modified MRI techniques to 
minimise the artefacts generated by the implants and performing the imaging using 
frequency-encoding gradient parallel to the long axis of the prosthesis (Pfirrmann et al., 
2005; Twair et al., 2003; White et al., 2000).  
 In most patients with hip implants some fluid accumulates around the trochanter. 
Pfirrmann Pfirrmann et al., 2005) reports in his paper that he found a volume than greater 
than 4 mls of fluid in those patients with pain and a limp. The same paper reports statistics 
concerning other complications in the trochanteric region related to hip replacement 
surgery: defects in the gluteus minimus and gluteus medius tendons were found in 56% and 
62% symptomatic patients, respectively, compared to in just 8% and 16% of asymptomatic 
patients; while poor gait was associated with tears larger than 2.5 cm.  
MRI allows assessing muscle atrophy and fatty degeneration. As in the shoulder, these signs 
are a poor prognostic factor. These findings are associated with a Trendelenburg gait and 
are almost exclusively seen in patients with painful hips (Pfirrmann et al., 2005).  Another 
cause of this gait pattern is a lesion in the superior gluteal nerve, which may result from hip 
surgery, in particular, when the lateral approach is used. (Ramesh et al., 1996). The 
approaches that entail greater trochanter osteotomy may cause pain due to non union, 
failure to remove loose bone fragments or breakage of the wires used in the procedure. 
Treatment in such cases often requires surgical intervention, although it is possible to 
remove loose bone fragments and wires using bursoscopy. (Cuéllar et al., 2009). 
The treatment of greater trochanter pain syndrome and trochanteric bursitis can also be 
achieved using bursoscopy (Weber & Berry, 2007). High-grade tears of gluteal tendons may 
need to be repaired by open surgery (Weber & Berry, 2007), but can also be addressed using 
arthroscopy. 
2.4 Intra-articular adhesions: Arthrofibrosis  
This is a common cause of pain following hip surgery (Beck, 2009; Krueger et al., 2007). Any 
adhesions within the joint capsule or around the femoral neck tend to cause impingement, 
producing pain and limiting mobility (Krueger et al., 2007). Indeed, such adhesions have 
been described as a potential cause of pain in relation to hip prostheses. (Bajwa & Villar, 
2011; Cuéllar et al., 2009; McCarthy et al., 2009). We reported the presence of structured 
fibrous bands occupying the medial recess (Fig-2 A,B) (Cuéllar et al., 2009). We also found 
fibrous structures located between the acetabulum and the prosthetic neck and in wider 
areas across the new joint (Fig-3 A,B). 
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The symptoms are similar to those of iliopsoas tendonitis. Patients refer pain in the groin 
radiating down the inner thigh during activities involving flexion of the hip, such as 
climbing stairs, but also going down stairs and up or downhill, getting in and out of cars, 
and turning over in bed . (Beck, 2009; Krueger et al., 2007). There are usually no signs of 
iliopsoas tendonitis with ultrasound-guided injections, and the response to nerve block 
tends to be non conclusive or negative.  
A definitive diagnosis can be obtained by arthroscopy. Treatment consists of debridement 
and removal of the adhesions, by the same arthroscopic portal (Cuéllar et al., 2009; Krueger 
et al., 2007; McCarthy et al., 2009). 
 
 
Fig. 2. Structured fibrous bands in the medial compartment: A) medial and B) infero-medial 
view (righ hip) 
 
 
 
Fig. 3. Fibrosis: A) between the acetabulum and the prosthetic neck; and B) widespread 
arthrofibrosis  
A B
A B
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2.5 Femoro-acetabular impingement - Subluxation-Prosthesis dislocation 
The principles of impingement in the prosthetic hip are similar to those described by Ganz 
for the normal hip (Ganz et al., 2003). A cam type impingement is found in implants with 
small femoral heads that are poorly differentiated from the femoral neck, Pincer type 
impingement is caused in those hips where there’s been inadequate and insufficient removal 
of osteophytes. Finally, mixed cam-pincer impingement is caused by a combination of 
having a small femoral head, a ratio between head and neck of less than 2.0, over sizing of 
the acetabular component, and a polyethylene liner having sharp rather than rounded edges 
(Malik et al., 2007). 
Certain anatomical conditions may increase the risk of prosthetic impingement. It has been 
reported that very flexible patients have a greater risk of impingement at the extremes of the 
range of motion (Beaulé et al., 2002; Geller et al., 2006). There is a difference in tilt of the 
pelvis when the patient is supine on the operating table, and when they are active in 
movement. This difference tends to lead to an overly horizontal positioning of the 
acetabular component, which makes impingement more likely (Malik et al., 2007; McCollum 
& Gray, 1990). 
The short term clinical consequences of prosthetic impingement include pain, reduced 
mobility, instability, subluxation and frank dislocation (Barrack et al., 2001; Barrack, 2003; 
Brien et al., 1993; Brown & Callaghan, 2008; Cobb et al., 1996; Hedlundh & Carlsson, 1996; 
Malik et al., 2007; McCollum & Gray, 1990; Padgett et al., 2006). In the longer term, excessive 
friction between the prosthetic components results in the release of metallic particles and 
wear of metallic edges which may lead to metallosis and osteolysis. These make early 
loosening of the implant more likely.  
It is not always easy to identify impingement on the basis of patient medical history, clinical 
examination or radiographic studies, given that it is a dynamic process. Patients with pain 
and subluxation require CT scans to identify the presence of osteophytes and the relative 
position and orientation of the components. (Cuéllar et al., 2009; Cuéllar et al., 2010; 
Pierchon et al, 1994). As we have indicated in previous studies (Cuéllar et al., 2009, 2010), the 
best way to demonstrate the existence of instability is by Examination Under Anesthesia 
(EUA) with X ray control (Fig- 4 A,B A,B). 
Hip resurfacing implants, having larger femoral heads, offer a greater degree of mobility 
and stability but the ideal ratio between femoral head and neck is hard to achieve and, 
therefore, they involve a higher risk of impingement with associated instability (Fig-4 B). 
(Bajwa & Villar, 2011; Cuéllar et al., 2009; Cuéllar et al., 2010; Khanduja & Villar, 2008). 
2.6 Pain of unknown origin - Other causes of pain  
In around 1% of the cases the cause of pain remains unknown. 
Lumbar spine and radicular pain should be ruled out because of the well known association 
between degenerative changes in the spine and hip joint. Pain in the gluteal area extending 
beyond the popliteal region also suggests that it has its origin in the lumbar spine (Bozic & 
Rubash, 2004; White, 1998). Patients with lumbar spine disorders may experience worsening 
of radicular pain after hip replacement surgery due to increase in mobility and physical 
activity (Bozic & Rubash, 2004; Bohl & Steffee, 1979). 
Pain that begins when a patient starts walking is commonly associated with loosening, and 
iliopsoas tendonitis, but it can also be derived from lumbar spine disorders (Bozic & 
Rubash, 2004; Bohl & Steffee, 1979) 
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Pain radiating into the upper thigh is associated with loosening of the femoral component, 
while referred pain in the middle of the thigh is related to the tip of the femoral stem, 
pressuring the femur. This so called “tip effect” is caused by micro movements of the 
femoral stem pressuring its surrounding cortical bone bone (Bourne et al., 1994; Bullow et 
al., 1996; Robbins et al., 2002).  
 
 
Fig. 4. EUA showing instability of: A) THR and B) in a resurfacing implant 
On the other hand, pain in the inguinal or gluteal areas is associated with acetabular 
loosening, osteolysis and iliopsoas tendonitis. Other less common causes of inguinal pain 
are: inguinal hernia (Gaunt et al., 1992), inguinal lymphadenopathy, and psoas abscesses, as 
well as a range of gynaecological and genitourinary disorders (Smith & Rorabeck, 1999).  
Continuous pain at rest or at night may also be due to a lumbar spine condition, but in such 
cases malignancy or sepsis should be ruled out (Bozic & Rubash, 2004; Evans & Cuckler, 
1992). 
Other factors that may trigger pain are trauma and systemic processes (Bozic & Rubash, 2004). 
A recent fall may have caused a fracture of the components (in particular, femoral heads and 
acetabular cups made of alumina) or loosening. The presence of pain after a systemic process, 
such as dental or gastrointestinal diagnostic or surgical procedures, should make us suspect 
arthritis (Robbins et al., 2002). Factors that increase the risk of prosthetic infection include 
obesity, diabetes, rheumatoid arthritis and immunosuppression (Canner et al., 1984). 
A detailed history should provide us information and enable a more accurate diagnosis 
(Bozic & Rubash, 2004). 
3. Method of treatment 
Patients are referred to our Arthroscopy Unit due to persistence of pain, lack of a clear 
diagnosis, failure of conservative treatment (physiotherapy, NSAIDs, and psoas ultrasound 
guided injections) or instability.  
A B
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In all cases, we complete a diagnostic protocol including a full clinical history, blood tests 
(FBC, ESR, CRP); imaging tests (X-rays, CT and MRI scans); scintigraphy (Tc, Ga, In labeled 
leukocytes); and ultrasound-guided psoas injections. In some cases scintigraphy and CT 
scans are repeated after a period of at least 3 months to rule out implant loosening. 
We perform arthroscopic surgery before indicating revision total hip replacement surgery in 
all cases of persistent pain where the cause of this has not been clearly identified.  
Patients fulfil an informed consent form. 
3.1 Surgical procedure 
The procedure lasts between 60 and 90 minutes. 
The anaesthetist selects the most appropriate anaesthetic technique in each case: spinal 
anaesthesia, general anaesthesia or a combination of both.  
The patient lies supine on a traction table, as this facilitates fluoroscopic control of the 
procedure. In all cases, the procedure is preceded by examination under anaesthesia to 
assess instability and the presence of “snapping”.  
Joint distraction is required only in a few cases.  
We favour the anterolateral and the anterior arthroscopic portals. Depending on 
therequirements in each case, the posterior peritrochanteric or another distal anterior portal 
may be additionally used  
To gain access, progressive larger dilatators are slid into position through a nitinol 
guidewire previously inserted under fluoroscopic control (Fig. 5 A, B). 
We routinely follow a three steps protocol 1) collection of samples for culture 2) assessment 
of the degree of loosening of the components; and 3) assessment and treatment of the 
condition itself.  
 
 
Fig. 5. Introduction of a “nitinol” guide wire under fluoroscopic control (A) Progresive 
larger dilators are slide into position (B). 
3.2 Specific surgical procedures 
3.2.1 Psoas tenotomy 
The indications for psoas tenotomy are tendonitis or painful internal snapping hip 
syndrome that have not improved with conservative treatment, in particular with 
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ultrasound-guided steroid injections. We use the same concept and technique as those 
applied in cases of iliopsoas tendonitis in patients that have not had total hip replacement 
surgery. As standardised by Ilizaliturri, there are two ways to perform tenotomy (Ilizaliturri 
et al., 2009): 1) at its site of insertion on the lesser trochanter, and 2) along its course close to 
the joint. In the latter, the tendon can be partially seen behind the articular capsule or can be 
directly observed through an orifice that communicates the joint with the iliopectinea bursa. 
 
 
Fig. 6. Psoas tenotomy: Tenotomy at the level of the acetabular rim (A). Release of the 
tendinous fibres up to the level of the muscle fibres (B) 
 
Fig. 7. Gluteal muscle tears in a right hip, seen through the distal peritrochanteric portal: A) 
similarity to rotator cuff ttears, B) repair with suture anchors 
The psoas tendon is divided close to the acetabular component in the cases in which there is 
evident acetabular involvement (Fig. 6 A, B A, B). If this is not clear, the tenotomy is 
performed near the lesser trochanter. In any case, only the tendinous fibres are releasd , 
stopping the intervention when the muscular fibres are reached (Fig. 6 B).  
A B
A B
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Fig. 8. Impingement of the acetabular rim of the implant on the lesser trochanter (white 
asterisk) leading to dislocation of this right hip (white arrow) 
3.2.2 Trochanterplasty - Gluteal muscle repair 
Hip Bursitis and trochanteritis are treated by debridement in the same way as in non 
prosthetic hips. An early description  of a bursectomy using bursoscopy was given by 
Bradley (Bradley & Dillingham, 1998). Problems related to the peritrochanteric space can be 
approached from the peripheral compartment or using the inside-outside technique, 
described by Ilizaliturri. We perform bursoscopy at a second stage following the 
arthroscopic examinatiooon of the hip joint. For this reason we tend to perform the 
technique from the peripheral compartment, reorienting the peritrochanteric portal. 
Aditionaly we use one or two portals, one distal and one proximal to the tip of the 
trochanter.  
A wide range of techniques can be used. These include debridement, trochanteric abrasion, 
z-tenotomy of the fascia lata and suture using anchors, depending on the condition to be 
treated. There is a great similarity between gluteus medius and minimus tears with shoulder 
rotator cuff injuries (Fig. 7 A), It is suspected that that their prevalence is higher than 
believed to date and that this condition may be responsible for many cases of pain in the 
trochanter region after hip replacement surgery. Treatment is similar and involves repair by 
placement of suture anchors  (Cuéllar et al., 2010). (Fig. 7 B).  
3.2.3 Plica resection for arthrofibrosis 
Fibrous structures are a potential cause of pain related to hip replacement surgery (Bajwa & 
Villar, 2011; Cuéllar et al. 2009; McCarthy et al., 2009). The symptoms in such cases are 
similar to those of iliopsoas tendonitis: inguinal pain radiating down the inner thigh and 
pain during activities involving flexion of the hip like climbing stairs and slopes, getting in 
and out of cars, and turning over in bed  among others (Beck, 2009; Krueger et al., 2007). 
Often large longitudinal fan shaped fibrous adhesions, occupying the medial recess can be 
found (Cuéllar et al., 2009). (Fig-2). In these cases, mechanical debridement and thermo 
coagulation are performed, and any scar tissue around the joint the synovial plica is 
resected.  
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Fig. 9. Capsular plicature technique: A) Redundant capsular tissue in a case of an unstable 
THR; B) illustration of the technique used in cases of instability, by threading a double no. 2 
suture through parallel incisions secured with a loop knot; C) Dissection of the capsular 
plane from the underlying muscle using a blunt dissector; D) once the capsular plane has 
been freed; E) two or three parallel incisions are made in the redundant capsule. A double 
no. 2 suture is threaded in and out through alternate incisions using a bird-beak passer; F) 
An end loop is left; G) one end of the suture is brought through the end loop and the two 
ends of the suture are knotted; H) the procedure can be repeated; I) until sufficient reduction 
of the redundant capsular volume is achieved. 
A B C
D E F
G H I
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3.2.4 Abrasion for impingement  
To date, we have only treated one case of impingement of the edge of the acetabular 
component on the lesser trochanter. This impingement caused dislocation of the prosthesis 
(Bajwa & Villar, 2011; Cuéllar et al., 2010). (Fig-8). Preoperative investigations (X-ray and CT 
scan) showed a short femoral neck leading to cam impingement with a head/neck ratio <2.  
Arthroscopy-guided exploration confirmed the presence of impingement between the lesser 
trochanter and the inferior edge of the acetabulum in external rotation which caused 
prosthesis dislocation and left redundant capsular tissue in the anterior and lateral recesses. 
The bone across all the contact area between the lesser trochanter and the prosthetic 
acetabulum was shaved away until the impingement disappeared. This was combined with 
capsulorraphy, as described below. 
3.2.5 Capsular plicature  
In cases of instability, plication of redundant capsular tissue is performed. This is achieved 
by threading a double no. 2 suture through parallel incisions in the capsule secured with a 
loop knot, in a similar manner to the technique described for the treatment of instability of a 
non-prosthetic hip (Shindle et al., 2006; Tibor & Sekiya, 2008). (Fig. 9).  
Surgery is indicated after failure of conservative treatment with Physiotherapy and muscle 
strength rehabilitation focussed in the trochanteric and pelvic region.  
A CT scan should be carried out to confirm that there is no significant acetabular 
anteversion or retroversion nor signs of prosthetic components loosening. 
Before proceeding with surgery, a EUA is carried out under X ray control looking for 
instability or snapping.  
The main operative finding often is the presence of a large capsular recess generally located 
in the lateral and posterior aspects of the hip joint (Fig. 9 A, B). Capsular plicature is 
preceded by dissecting the capsular plane from the underlying muscle (Fig. 9 C, D), using a 
blunt dissector. In the posterior recess, this is carried out through a posterior and lateral 
approach and supported in the muscular plane of the lateral rotator group of muscles 
(obturator externus, gemelli). The sciatic nerve runs laterally and is protected by this 
muscular plane. In the anterior plane, we dissect the capsular plane from the rectus femoris. 
Once the capsular plane to be plicated has been freed, we make two or three parallel 
incisions with a scalpel. Through these, we thread a double no. 2 suture in and out using a 
bird-beak passer leaving an end loop (Fig. 9 E). Subsequently, one end of the suture is 
brought through the end loop. Finally, the two ends of the suture are knotted, gathering up 
the redundant capsular volume, like a tobacco pouch” (Fig. 9 F, G). The procedure can be 
repeated in other regions of the capsule as many times as necessary to obtain sufficient 
reduction of the redundant capsular volume (Fig. 9 H, I). During this procedure laxity is 
checked until all signs of instability have disappeared.  
In the postoperative period no orthosis is usually required. Patients are, however, given 
guidance concerning how to avoid movements that might cause new dislocations and 
instructed to perform exercises to strengthen the glutei muscles. Patients are discharged 24 
to 48 hours after surgery 
4. Clinical evidence  
In our experience, it was possible to gain access to the prosthetic joint with the arthroscopic 
instruments in all cases. This was technically more demanding in cases of arthrofibrosis 
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where the fibrous bands make the cavity difficult to visualize and therefore more time is 
required to perform the debridement procedure. 
At follow up, three months after surgery, patients that underwent psoas tenotomy had 
recovered the range of hip flexion to grade 4 and by 6 months all patients had regained 
grade 5 strength.  
We have found that patients with lumbar spine disorders experience more back and 
radiating leg pain after having their painful prosthetic hips treated.  
In all the cases of capsulorraphy the instability and the episodes of subluxation had 
disappeared. This was maintained at the 6-month and 1-year follow-ups. None of the 
patients had to undergo further surgery in relation to their hip replacement. They were 
given instructions to avoid hip flexion of more than 100º, especially together with external 
rotation and adduction. 
We have not observed any neurovascular complications.  
5. Discussion 
In 1% of the cases the reason for the persistence of pain following hip replacement surgery 
remains unknown (Witvoët, 2001). Despite this, the cause of pain should always be 
investigated and we should not rush in carrying out revision surgery (Witvoët, 2001). This is 
where arthroscopy plays an important role enabling a progress in the diagnosis and a 
potential treatment in certain patients whose prostheses, although apparently properly 
implanted, continue to cause pain (McCarthy et al., 2009). This is already being used as a 
diagnostic and therapeutic tool in some painful complications associated with total knee 
replacements (Bocell et al., 1991; Johnson et al., 1990; Lawrence & Kan, 1992; Lucas et al., 
1999; Markel et al., 1996; Scranton, 2001; Tzagarakis et al., 2001; Wasilewski & Frankl, 1989a, 
1989b). 
Access can be gained to the prosthetic joint using the arthroscopic technique and 
instruments. It is possible to apply this to resurfacing type prostheses, as indicated in the 
only paper that we found on this topic (Khanduja & Villar, 2008).  
We favour capsular plication using sutures rather than thermal methods.  
Regarding the use of ultrasound-guided steroid injections into the psoas (Adler et al., 2005; 
Ala Eddine et al., 2001; Bricteaux et al., 2000; Dora et al., 2007; O’Sullivan et al., 2007; Wank 
et al., 2004), we believe that this technique has few advantages: it is not easy to perform; and 
in our opinion doesn´t provide much information, even in cases in which it was clear 
intraoperatively that there was tendon involvement. The outcomes reported in the literature 
are very variable and it is often not successful (Adler et al., 2005; Ala Eddine et al., 2001; 
Bricteaux et al., 2000; Cuéllar et al., 2009; Jasani et al., 2002; McCarthy et al., 2009; O’Sullivan 
et al., 2007; Witvoët, 2001). For this reason, we recommend that this technique is not used 
systematically, but rather only in selected cases. 
It is possible to perform endoscopy-guided trochanteric bursoscopy and fasciotomy. 
Additionally, if necessary, gluteal muscle repair can be performed. 
To date we have not treated any patients with acute or subacute arthritis, but we believe 
that the arthroscopy technique could be used in such cases, similarly to when indicated in 
infected total knee replacements (Hyman et al., 1999; McCarthy et al., 2009).  
To avoid prosthetic dislocation in the immediate postoperative period, unnecessary wide 
capsulotomies should not be done, and the patents should be given clear instructions about 
postural training (Cuéllar et al., 2009). 
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6. Conclusions 
Arthroscopy can be successfully applied to the diagnosis and treatment of pain of unknown 
origin after hip replacement surgery. This very often associated with lumbar spine 
disorders, other medical conditions and old age. This association makes the differential 
diagnosis difficult.  
The technique has proven to be especially useful in the treatment of instability, muscular 
and tendon pain and arthrofibrosis.  
On the other hand, the technique has not been found to be reliable for identifying cases of 
loosening of prosthetic components.  
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